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$GF(q^{n})$ $\alpha$ $GF(q^{n})$ $GF(q)$ \acute : $tr()$
$tr( \beta)=\sum_{i=0}^{n-1}\beta^{q^{i}}$ , $\beta\in GF(q^{n})$
$T=q^{n}-1$ $GF(q)$ $\uparrow n$- $\{m_{i}\}$ :
$m_{i}=tr(\alpha^{i})$ (1)
$\{a_{i}\}$
$a_{i}=\{\begin{array}{l}m_{j}+b,(b\in GF(q)\backslash \{0\})m_{i}\end{array}$ $otherwiseifi=j.(mod T)$
,
(2)
[1] $m$- 1 1
:b $=\alpha^{uT/(q-1)},$ $0\leq u\leq q-2$ $\{a_{i}\}$
$LC$ 2 $[1, 2]$
$LC=\{\begin{array}{l}Tifj\neq uT/(q-2)T-notherwise\end{array}$ (3)
$m$- $LC$ $n$
$LC$ Feedback Shift Register (FSR) Complexity











$***(q, n)=(2,2)$ $2n,$ $n$ $2(=n),$ $1(=T-n)$
$T,$ $GF(q)$ Complexity
$\lceil\log_{q}T\rceil\leq MOC\leq QC\leq LC\leq T$ (4)
3 Complexity $\{a_{i}\}$ 2
m- $LC$ $n$ $MOC$
$n\leq MOC(\{a_{i}\})\leq 2n$
$m$-
$MOC$ $(n\leq MOC(\{a_{i}\})\leq 2n)$ $MOC$
$n$ $2n$ $MOC=2n$ $\{a_{i}\}$
2 $\{a_{i}\}$ $MOC$
Maximum Order Complexity [4]
1 Feedback Shift Register $(FSR)$ Feedback Function $F$
1 $FSR$ $n$ Maximum Order
Complexity $(MOC)$
1 $F()$ $s_{0},$ $s_{1},$ $\ldots,$ $s_{n-1}$ {si}
$MOC$ $c$ $F(s_{i}, s_{i+1}, \ldots, s_{i+n-1})=s_{i+n}$ $i\geq 0$
33
1: The feedback shift register.
$n$ $c$ [4] $\{s_{i}\}$ (si, $s_{i+1},$ $\ldots,$ $s_{i+n-2}$ ) $=$
$(s_{j}, s_{j+1}, \ldots, s_{J+n-2})(i\neq j)$ $s_{i+n-1}\neq s_{j+n-1}$ $i,$ $j(i\neq j)$
$n$ $c$ $T$ {si}
$MOC$ $k$ 1 $T-1$ {si $-s_{i+k}$ } 1 $(0\leq$







$n-1$ $0$ ’ $m$- $MOC$ $n$
$m$- $\{m_{i}\}$ $\{a_{i}\}$
1 $T=q^{n}-1$ $\uparrow n$ - $\{m_{i}\}$ $\{a_{i}\}$ $MOC$
$(=c)$ $(q, n)=(2,2)$
$n\leq c\leq 2n$
$(q, n)=(2,2)$ $c=1(=T-n)$ $c=2(=n)$
: $(q, n)=(2,2)$ $\{m_{0}, m_{1}, m_{2}\}=\{0,1,1\},$ $\{a_{0}, a_{1}, a_{2}\}=\{1,1,1\}$ or
$\{0,0,1\}$ or $\{0,1,0\}$ . $c=1(=T-n)$ $c=2(=n)$
$(q, n)\neq(2,2)$
$c\geq n$ $\{a_{i}\}$ $T’$ $a_{i+T}=a_{i}$ $i\geq 0$













$q,$ $k,$ $T’$ (10)
$k\geq q$ (11)
$q=2$ $T=q^{n}-1$ (6) $k\neq 2$
(11)
$k \geq\max(q, 3)\geq 3$ (12)
$\{m_{i}\}$ $T$ $\{a_{i}\}$ $T’$ $\{\cdot a_{i}\}$ $MOC$
$a_{i}=m_{i}$ if $i\not\equiv T-1$ $(mod T)$ , (13)
$a_{i}\neq m_{i}$ if $i\equiv T-1$ $(mod T)$ .
( 2) (6), (12) $T \geq T’+\frac{2}{3}T$
$n\geq 2$ $(q, n)\neq(2,2)$ $2(q^{n}-1)>3n$ $\tilde{\text{ }}^{\backslash }$




$m_{i}=m_{i+T’}$ $(0\leq i\leq n-1, T’+n-1<T-1)$ (16)
(16) $m$- 1 n-tuple 2
$m$- $\{m_{i}\}$ (9)
$\{m_{i}\}$ $m$- (8)
$c\leq 2n$ (2), (5)
$a_{i}-a_{i+k}=\{\begin{array}{l}m_{i+\mathcal{Z}(k)}+bifi\equiv j(modT)m_{i+\mathcal{Z}(k)}-bifi\equiv j-k(modT)m_{i+\mathcal{Z}(k)}otherwise.J\end{array}$ (17)
( $\alpha^{\mathcal{Z}(k)}=1-\alpha^{k}$ ) $k(1\leq k\leq T-1)$ $\{a_{i}-a_{i+k}\}$
1 $(0\leq i\leq T-1)$ $c-1$ $0$ ’ $k$
$c-1$ $0$ ’ $i=i_{0}$ $i=i_{0}+c-2$
$\{m_{i+Z(k)}\}$ $m$- $\mathcal{Z}(k)$ $0$ ’
$n-1$ $n-1$ $0$ ’ 1
$i_{0}<j$ , $j-k$ $(mod T)<i_{0}+c-2$ (18)
(17) $c-1\leq(n-1)+(n-2)+1=2n-2$
$c>2n$ (18) $\{m_{i+\mathcal{Z}(k)}\}$
$\{m_{i+Z(k)}\}=\cdots\delta_{0_{\vee\sim\sim}^{0\cdots\cdots 0-b0\cdots\cdots 0+b0\cdots\cdots 0\delta_{3}}}\cdots$ (19)
$\frac{d_{1}d\circ d_{3}\sim}{c-1=d_{1}+d_{2}+d_{3}+2}$









3: A linear feedback shift register for generating $\{m_{l}\}$ .
$n\cross n$ Hankel $[m_{i,j}]$ $\sigma_{0}\sim\sigma_{n-1}$
$\{\begin{array}{lllll}m_{l} m_{l\cdot 1} m_{l+2} \cdots m_{l+n-1}m_{l+1} m_{l\cdot 2} \cdots \cdots m_{l+n}m_{l+2} \vdots\vdots \vdots m_{l+n-1} m_{l+2n-2}\end{array}\}\{\begin{array}{l}\sigma_{0}\sigma_{1}\vdots\sigma_{n-1}\end{array}\}=\{\begin{array}{l}m_{l+n}m_{l+n+1}\vdots m_{l+2n-1}\end{array}\}$ (22)
$m_{l}$ (19) $\delta_{0}$ $0$ ’ (22)
$d_{1}+1\Rightarrow[-0_{b}$
$d_{1+^{\Uparrow}}^{-b_{+3-n}^{1}}d_{1_{d}}0_{2}^{+}\Downarrow b$





$m$- $0$ ’ $n-1$














$=$ $\{\frac{x^{(r+1)d}-1}{x^{n}+^{d}1x-1}$ $ifr=1ifr\geq 2.$
’ (27)
$\{m_{l}\}$ $m$- $f(x)$ $\alpha$ $GF(q^{n})$
$\alpha^{q^{rd}-1}=1$ ,
‘
$\alpha^{i}\neq 1$ for $1\leq i\leq q^{rd}-2$ (28)
$GF(q^{n})$ $p$ $p=2$ $x+1|x^{n}+1$
(27) $r=1$ $r=1$ $d=n$
(27) $r=1$
$f(x)= \frac{x^{(r+1)d}-1}{x^{d}-1}$ $(r\geq 1)$ (29)
$p=2$ . $r\geq 2$ $(29_{:})$
$\alpha^{(r+1)d}=1$ (30)




$c\leq 2n$ $(q, n)\neq(2,2)$




$f(x)=x^{n}\mp dx\pm d$ $(d\in GF(q)\backslash \{0\}))$ (33)
$m$- n-tuple all- $O$ ’
$m$-
$(e, e, \ldots, e)$ $(e\in GF(q)\backslash \{0\}))$
(33)
$\bigvee_{n}’\bigvee_{n-1}e,$
$e,\ldots,$ $e0,0,\ldots,0,$ $\mp de,$ $\cdots$
$n-1$ $0$ ’ $n$ $e$ ’
$b=-e$ (2) $n$ tuple
all- $e$ ’ $MOC$ $c$
$n=c$
all- $e$ ’
$MOC$ $c\leq n$ 1 $c\geq n$
$MOC$ $c=n$
$MOC$ $c=2n$ $m$- $\{m_{i}\}$
$f(x)=x^{n}+x^{l}+ \frac{\delta_{3}}{b}$ $(b, \delta_{3}\in GF(q)\backslash \{0\})$ (34)
$m$- n-tuple all- $O$ ’
$m$-

















$n$ (\alpha n-2) $n$ (\alpha n-l) $0$ ’ ‘1’
$\{m_{i}\}=\cdots 1\cdots 10\cdots\beta 10_{n-2}0110_{n-3}0101\bigvee_{n}\sim^{1}\sim\sim n-1$
$\{m_{i}\}=\cdots 1\cdots\cdots 101\frac{2n-}{110_{n-2}0,\vee}\frac{1^{1}10\cdots 00110_{n-3}0\bigvee_{-2}\vee n}{}\cdots$
2 $-1$
$2n-1$ 1 $MOC=2n$
‘1’ $0$ ’ $MOC=2n$
$n$ $tr(\alpha^{2n-1})$ $tr(\alpha^{2n})$
$\{m_{i}\}=.$ . $1 \cdots 10_{n}\cdot\cdot 010_{n-2}01\bigvee_{n}\bigvee_{-1}^{-}\vee A0\vee 0_{n-3}0101$ . . .
$\underline{2n-1}$
$\{m_{i}\}=.$ . . 00 . . . 010 . . . 0100 . . . $0101$ . . .
$\sim n-1\frac{\vee\vee n-2n-2}{2n-1}$
3
$m$- $\{m_{i}\}$ $\{a_{i}\}$ Complexity
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(31) : $d=d_{2}+1\geq 2$
$q^{rd}-1$ $=$ $[1+(q-1)]^{rd}-1$
$\geq$ $rd(q-1)+ \frac{rd(rd-1)}{2}(q-1)^{2}$ (A1)
$q=2$ $r\geq 2$ (A1)
$q^{rd}-1\geq rd+d(rd-1)\geq rd+3d>(r+1)d$
$q>2$ (A1)
$q^{rd}-1>rd+rd(rd-1)\geq rd+d=(r+1)d$
QED.
